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Seagrass	 meadows	 and	 mangrove	 forests	 are	 ecologically	 and	 economically	 important	
systems	that	are	increasingly	threatened	by	anthropogenic	activity.	This	study	used	a	non-
invasive	 method,	 baited	 remote	 underwater	 video	 systems	 (BRUVS),	 to	 observe	 mobile	
marine	vertebrates	in	the	seagrass-mangrove	ecotone	in	North	and	South	Bimini,	the	only	
area	 where	 mangroves	 remain	 in	 the	 northwestern	 Bahamas.	 An	 extensive	 area	 of	
mangroves	and	seagrass	was	 removed	 for	 coastal	development	 in	North	Bimini,	where	a	
marine	 protected	 area,	 the	 North	 Bimini	 Marine	 Reserve	 (NBMR),	 has	 been	 under	
consideration	 for	decades.	This	 research	applied	principles	of	 seascape	ecology	 to	assess	
species	abundance,	diversity,	and	richness	of	marine	fauna	at	102	BRUVS	deployment	sites	
to	answer	the	central	research	question,	how	does	seascape	composition	and	configuration	
influence	mobile	marine	 vertebrates	 in	 seagrass	meadows	 adjacent	 to	mangrove	 and	 non-
mangrove	habitats	in	Bimini,	Bahamas?	Findings	highlighted	the	importance	of	the	seagrass-
mangrove	 ecotone	 for	 marine	 vertebrates	 (teleosts,	 elasmobranchs,	 and	 reptiles)	 with	
greater	 species	 abundance,	 diversity,	 and	 richness	 associated	with	 denser	 seagrass	 near	
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“Wooded and Hilly Landscape” by Jacob van Ruisdael, 1660s., Painting, Oil on Canvas 
 














































































































































































































The Theory of Island Biogeography’s Equilibrium Model for Single (left) and Multiple Islands (right) 
		 	
Note. From: MacArthur, R. H., & Wilson, E. O. (1963). An equilibrium theory of insular 










































































































































































































Note. From: Delcourt, H. R., Delcourt, P. A., & Webb III, T. (1982). Dynamic plant ecology: The 
spectrum of vegetational change in space and time. Quaternary Science Reviews, 1(3), 153-175. 




























































Note. From: Turner, M. G., & Gardner, R. H. (2015). Introduction to landscape ecology and scale. 































































































































































































































































































































































“Watson and the Shark” by John Singleton Copley, 1778, Painting, Oil on Canvas. 
	

































































Note. From: Haury, L. R., McGowan, J. A., & Wiebe, P. H. (1978). Patterns and processes in the time-
space scales of plankton distributions. In J. H. Steele (Ed.), Spatial pattern in plankton communities 




















































































Increasing extent in a seagrass meadow (top) and mangrove (bottom) from fine (left) to broad (right) 
 
	
Note. Adapted from: Boström, C., Pittman, S. J., Simenstad, C., & Kneib, R. T. (2011). Seascape ecology 
of coastal biogenic habitats: Advances, gaps, and challenges. Marine Ecology Progress Series, 427, 





































































































































Seascape Elements Represented by Patch Matrix (A) and Patch Mosaic (B) Models 
 
	
Note. From: Wedding, L. M., Lepczyk, C. A., Pittman, S. J., Friedlander, A. M., & Jorgensen, S. (2011). 
Quantifying seascape structure: Extending terrestrial spatial pattern metrics to the marine realm. 




















































































































































































































































































































































































The First Underwater Portrait of a Diver in Seagrass, by Louis Marie-Auguste Boutan 
 
Note. From: Boutan, L. M. (1900). La photographie sous-marine et les progrès de la photographie. 













An Underwater Photograph of Fishes by Louis Marie-Auguste Boutan 
 
Note. From: Boutan, L. M. (1900). La photographie sous-marine et les progrès de la photographie. 























































Image of Reef Fishes Around Mesh Bait Bag During BRUVS Design and Testing Phase 
 
Note. Video still taken from BRUVS footage during testing phase in the Giant Ocean Tank exhibit at 














Shipping Box That Held Four Lightweight, Collapsible BRUVS for Travel to South Bimini, Bahamas 
 































Figure 13  
One of Four BRUVS Designed for Dissertation Research 
 
Note. Lightweight, collapsible BRUVS designed for deployment in shallow-water seagrass and 
mangrove habitats. Camara arm is shown on right side facing the bait bag, shown on the left side. 
Float system was secured with a line knotted at the end and threaded through the system; this added 
additional security to maintain the system’s integrity when the float line was pulled. The two-legged 
base (made of PVC pipe, two 90° elbows and one tee fitting) near the bait bag was glued together 
permanently with PVC primer and glue. The two pieces of the long, middle arm were connected using 
a PVC union which screwed together and the horizontal PVC pipe pieces were perforated with drilled 
holes to allow for air to escape during deployment. The vertical camera arm (made of PVC pipe and 













Float System Designed to Facilitate BRUVS Retrieval   
 
Note. Float systems for BRUVS incorporated a 30 cm length of PVC pipe with two floats secured with 
stainless steel hardware (top) and a PVC cross fitting (bottom). A lead sinker was inserted through the 
bottom of the PVC cross and secured with line. The float oriented vertically at the water’s surface and 
could be seen from approximately 500 m away which facilitated a relatively easy retrieval of BRUVS. 



































































































































































































































































































































































































































































































Map of Bimini, Bahamas Including Its Location Relative to Miami, Florida, US and 102 BRUVS 
Deployment Locations 
 
Note. Retrieved: April 2, 2021. Basemap Sources: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, 















Four BRUVS Designed for Shallow-Water Systems 
 
Note. Four BRUVS, bait bucket, and 1 m2 quadrat (foreground) ready to be loaded onto a skiff outside 





























































































































Relative Abundance (MaxN/MaxI) of Family Groups Observed During 102 BRUVS Deployments 
 
Note. Species abundance of family groups identified by 102 BRUVS in Bimini, Bahamas; teleost species are shown to the 


























































































































































































Atherinidae	 Atherinomorus	stipes	 hardhead	silverside	 4081*	
Gerreidae	 Eucinostomus	melanopterus	 flagfin	mojarra	 573	
	 Gerres	cinereus	 yellowfin	mojarra	 281	
		 Eucinostomus	jonesii	 slender	mojarra	 105	
Lutjanidae	 Lutjanus	griseus	 gray	snapper	 665	
	 Lutjanus	apodus	 schoolmaster	 123	
	 Ocyurus	chrysurus	 yellowtail	snapper	 64	
	 Lutjanus	synagris	(NT)	 lane	snapper	 60	
	 Lutjanus	cyanopterus	(VU)	 cubera	snapper	 10	
	 Lutjanus	mahogoni	 mahogany	snapper	 9	
	 Lutjanus	analis	(NT)	 mutton	snapper	 7	
		 Lutjanus	jocu	 dog	snapper	 2	
Haemulidae	 Haemulon	sciurus	 bluestriped	grunt	 777	
	 Haemulon	plumierii	 white	grunt	 21	
	 Haemulon	flavolineatum	 French	grunt	 14	
	 Haemulon	carbonarium	 caesar	grunt	 11	
	 Emmelichthyops	atlanticus	 bonnetmouth	 7	
	 Haemulon	album	 white	margate	 5	
	 Haemulon	parra	 sailor’s	choice	 3	
	 Haemulon	macrostomum	 Spanish	grunt	 3	
	 Haemulon	aurolineatum	 tomtate	 1	
		 	 grunt	sp.	 96	
Labridae	 Halichoeres	bivittatus	 slippery	dick	wrasse	 464	
	 Halichoeres	poeyi		 blackear	wrasse	 7	
		 Thalassoma	bifasciatum	 bluehead	 4	
Scaridae	 Scarus	iseri	 striped	parrotfish	 211	
	 Sparisoma	aurofrenatum	 redband	parrotfish	 68	
	 Nicholsina	usta	 emerald	parrotfish	 15	
	 Scarus	taeniopterus	 princess	parrotfish	 7	
	 Sparisoma	viride	 stoplight	parrotfish	 5	
 107 
	 Sparisoma	chrysopterum	 redtail	parrotfish	 3	
	 Sparisoma	rubripinne	 yellowtail	parrotfish	 3	
		 		 parrotfish	sp.	 37	
Sphyraenidae	 Sphyraena	barracuda	 great	barracuda	 82	
		 Sphyraena	guachancho	 guaguanche	 2	
Carcharhinidae	 Negaprion	brevirostris	(VU)	 lemon	shark	 60	
		 Carcharhinus	limbatus	(NT)	 blacktip	shark	 3	
Pomacentridae	 Abudefduf	saxatilis	 sergeant	major	 43	
	 Stegastes	leucostictus	 beaugregory	 12	
	 Stegastes	partitus	 bicolor	damselfish	 4	
		 	Stegastes	adustus	 dusky	damselfish	 1	
Sparidae	 Archosargus	probatocephalus	 sheepshead		 27	
	 Calamus	calamus	 saucereye	porgy	 17	
	 Calamus	pennatula	 pluma	porgy	 11	
	 Lagodon	rhomboides	 pinfish	 1	
		 	Archosargus	rhomboidalis	 sea	bream	 1	
Belonidae	 Ablennes	hians	 flat	needlefish	 15	
	 Strongylura	notata	 redfin	needlefish	 4	
	 Tylosurus	crocodilus	 houndfish	 3	
		 		 needlefish	sp.	 30	
Carangidae	 Caranx	bartholomaei	 yellow	jack	 17	
	 Caranx	ruber	 bar	jack	 16	
	 Caranx	hippos	 crevalle	jack	 9	
	 Caranx	crysos	 blue	runner	 4	
	 Seriola	rivoliana	 almaco	jack	 1	
		 Caranx	latus	 horse-eye	jack	 1	
Albulidae	 Albula	vulpes	 bonefish	 45	
Kyphosidae	 Kyphosus	sectatrix	 Bermuda	chub	 37	
Echeneidae	 Echeneis	neucratoides	 whitefin	sharksucker	 23	
		 Echeneis	naucrates	 sharksucker	 13	
Acanthuridae	 Acanthurus	tractus	 ocean	surgeonfish	 23	
	 Acanthurus	chirurgus	 doctorfish	 3	
		 Acanthurus	coeruleus	 blue	tang	 2	
Dasyatidae	 Hypanus	americanus	(NT)	 southern	stingray	 21	
Tetraodontidae	 Sphoeroides	spengleri	 bandtail	pufferfish	 7	
	 Sphoeroides	testudineus	 checkered	puffer	 6	
		 Canthigaster	rostrata	 sharpnose	pufferfish	 2	
Chaetodontidae	 Chaetodon	capistratus	 foureye	butterflyfish	 8	
		 Chaetodon	striatus	 banded	butterflyfish	 1	
Cheloniidae	 Chelonia	mydas	(EN)	 green	sea	turtle	 6	
 108 
Ginglymostomatidae	 Ginglymostoma	cirratum	(VU)	 Atlantic	nurse	shark	 6	
Mullidae	 Mulloidichthys	martinicus	 yellow	goatfish	 5	
Hemiramphidae	 Chriodorus	atherinoides	 hardhead	halfbeak	 4	
Ostraciidae	 Acanthostracion	quadricornis	 scrawled	cowfish	 1	
		 Lactophrys	trigonus	 trunkfish	 1	
Bothidae	 Bothus	ocellatus	 eyed	flounder	 1	
Gobiidae	 Coryphopterus	glaucofraenum	 bridled	goby	 1	















































Relationships Between Independent Seascape Variables and Species Richness (SR)  
 
Note. Added-variable plots, including confidence intervals around the parameter estimate, for 
dependent variable (species richness) on y-axis and independent variables (current, depth, location 
within 50 m of mangrove edge, average % cover of seagrass, season, and temperature) on x-axis for 
102 BRUVS deployments (circles represent adjusted data point for each site). The deviance explained 
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	 Figure 19 
Relationships Between Independent Seascape Variables and Species Abundance (MaxN/MaxI)  
Note. Added-variable plots, including confidence intervals around the parameter estimate, for 
dependent variable (species abundance) on y-axis and independent variables (current, distance to 
shore, mangrove cover, and location within 50 m of mangrove edge) on x-axis for 102 BRUVS 
deployments (circles represent adjusted data point for each site). The deviance explained for this 
model was 0.29 and goodness of fit suggested no evidence for lack of fit (p > 0.05).		
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	 	Figure 20 
Relationships Between Independent Seascape Variables and Species Diversity (H)  
 
Note. Added-variable plots, including confidence intervals around the parameter estimate, for 
dependent variable (species diversity) on y-axis, and independent variables (current, depth, distance 
to shore, % cover seagrass (average), season, and temperature on x-axis for 102 BRUVS deployments 
(circles represent adjusted data point for each site). 
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Relationship Between BRUVS Deployment Site’s Proximity to Mangrove Edge and Species Richness  
 
 
Note. Relationship between location within 50 m of mangrove edge (Yes = < 50 m; No = > 50 m) and 
species richness, t = -3.873, df = 100, p = 0.000192 using two-tailed independent samples t-test with 








Relationship Between BRUVS Deployment Site’s Proximity to Mangrove Edge and Species Abundance 
 
 
Note. Relationship between location within 50 m of mangrove edge (Yes = < 50 m; No = > 50 m) and 
species abundance, z = 3.452, U = 782.5, p = 0.0005600 using a two-tailed Mann-Whitney U Test with 









Relationship Between BRUVS Deployment Site’s Proximity to Mangrove Edge and Species Diversity 
 
 
Note. Relationship between location within 50 m of mangrove edge (Yes = < 50 m; No = > 50 m) and 
species diversity, t = -1.0106, df = 100, p = 0.3146 using a two-tailed independent samples t-test with 










Relationship Between Seagrass Patch Location and Species Richness 
 
Note. Relationship between BRUVS deployment locations in seagrass patches with proximity to creek 
(C), lagoon (L), and open water (O) and species richness, F(2,99) = 2.851, p = 0.06252 using one-way 













Relationship Between Seagrass Patch Location and Species Abundance 
 
 
Note. Relationship between BRUVS deployment locations in seagrass patches with proximity to creek 
(C), lagoon (L), and open water (O) and species abundance, H(2) = 0.9493, p = 0.6221 using Kruskal-









Relationship Between Seagrass Patch Location and Species Diversity 
Note. Relationship between BRUVS deployment locations in seagrass patches with proximity to creek 
(C), lagoon (L), and open water (O) and species diversity, F(2,99) = 3.320, p = 0.04019 using one-way 










Relationship Between Mangrove Cover at BRUVS Deployment Sites and Species Richness 
 
Note. Relationships between continuous (C), patchy (P), and no (N) mangrove cover at BRUVS 












Relationship Between Mangrove Cover at BRUVS Deployment Sites and Species Abundance 
	
Note. Relationship between continuous (C), patchy (P), and no (N) mangrove cover at BRUVS 















Relationship Between Mangrove Cover at BRUVS Deployment Sites and Species Diversity 
	
Note. Relationship between continuous (C), patchy (P), and no (N) mangrove cover at BRUVS 












Relationship Between Mangrove Edge/Seagrass Patch Location and Species Richness at BRUVS 
Deployment Sites  
 
Note. Relationship between site proximity to mangrove edge (Yes = < 50 m; No = > 50 m) 















Note. Relationship between site proximity site proximity to mangrove edge (Yes = < 50 m; No = > 50 













Relationship Between Mangrove Edge/Seagrass Patch Location and Species Diversity at BRUVS 
Deployment Sites  
 
 
Note. Relationship between site proximity site proximity to mangrove edge (Yes = < 50 m; No = > 50 













Relationship Between Mangrove Cover/Seagrass Patch Location and Species Richness at BRUVS 
Deployment Sites  
 
 
Note. Relationship between site proximity to mangroves with continuous (C), patchy (P), and no 











Relationship Between Mangrove Cover/Seagrass Patch Location and Species Abundance at BRUVS 
Deployment Sites 
 
Note. Relationship between site proximity to mangroves with continuous (C), patchy (P), and no 














Relationship Between Mangrove Cover/Seagrass Patch Location and Species Diversity at BRUVS 
Deployment Sites  
 
Note. Relationship between site proximity to mangroves with continuous (C), patchy (P), and no 





























Spatial Distribution and Relative Abundance of the Hardhead Silverside and Great Barracuda 
 
Note. Occurrence of great barracuda (green circles) and their main prey item, the hardhead silverside 
(blue circles). White circles represent BRUVS deployments with no observations of these species. 
Basemap Sources: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, AEX, Getmapping, Aerogrid, 











Spatial Distribution and Relative Abundance of Bluestriped Grunt, French Grunt, and Seagrass Cover 
 
Note. Occurrence of bluestriped grunt (blue circles) and French grunt (purple circles) in seagrass 
(green circles).Basemap Sources: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, AEX, 








Spatial Distribution and Relative Abundance (MaxN/MaxI) of the Gray (or Mangrove) Snapper 
 
Note. Occurrence of gray snapper (purple circles) and overlap with seagrass (green circles) near 
continuous and patchy mangrove cover. Basemap Sources: Esri, DigitalGlobe, GeoEye, i-cubed, USDA 









Spatial Distribution and Relative Abundance of Three Mojarra Species Observed by BRUVS 
 
Note. Occurrence of flagfin mojarra (blue circles), yellowfin mojarra (yellow circles) and slender 
mojarra (pink circles) observed by BRUVS in Bimini, Bahamas. Basemap Sources: Esri, DigitalGlobe, 









Spatial Distribution and Relative Abundance of the Slippery Dick Wrasse and Seagrass % Cover 
 
Note. Occurrence of slippery dick wrasse (yellow circles) in seagrass meadows (green circle) observed 
by BRUVS in Bimini, Bahamas. Basemap Sources: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, 








Spatial Distribution and Relative Abundance of the Striped Parrotfish and Seagrass % Cover 
 
Note. Occurrence of striped parrotfish (yellow circles) in seagrass meadows (green circles) observed 
by BRUVS in Bimini, Bahamas. Basemap Sources: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, 








Spatial Distribution and Relative Abundance of Bonefish and Area for Proposed NBMR 
 
Note. Occurrence of bonefish (green circles) observed by BRUVS inside and outside the proposed 
NBMR (green outline). Basemap Sources: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, AEX, 








Spatial Distribution and Relative Abundance of Lemon Sharks and Main Prey Species 
 
Note. Occurrence of lemon sharks (yellow dots) and their most common prey, mojarra (dark blue 
circles), parrotfish (light green circles), barracuda (light blue circles), and grunts (yellow circles). 
Basemap Sources: Esri, DigitalGlobe, GeoEye, i-cubed, USDA FSA, USGS, AEX, Getmapping, Aerogrid, 







Spatial Distribution and Relative Abundance of Green Sea Turtles, Seagrass % Cover and Proposed 
NBMR 
 
Note. Occurrence of green sea turtles (purple dots), seagrass % cover (light green circles), and 
proposed NBMR (yellow polygon outline). Basemap Sources: Esri, DigitalGlobe, GeoEye, i-cubed, 
































































































Great Barracuda Observation by BRUVS in the Seagrass-Mangrove Ecotone 
 
 
Note. Great barracuda observed by BRUVS (top) and close-up of patterning (bottom) at a site with 
























































































Bonefish in South Bimini, Bahamas 
 
















Lemon Shark Nursery in North Bimini, Bahamas 
 




















































Green Sea Turtle in South Bimini, Bahamas
 

































































































































































































































































































































































































































































Framed: 73 x 81.5 x 11 cm (28 3/4 x 32 1/16 x 4 5/16 in.); Unframed: 51.6 x 59.4 cm (20 5/16 x 23 3/8 in.)




Creative Commons (CC0 1.0) 
You can copy, modify, and distribute this work, even for commercial purposes, all without asking permission.
DESCRIPTION
Jacob van Ruisdael, one of the most eminent Dutch landscape painters, is revered for his brooding woodland compositions. With much of this painting's
composition dedicated to nature alone, an underlying sense of sublimity is heightened by Ruisdael through the inclusion of several diminutive figures. A
mother and child trudge through a weathered path in the foreground, their pet dog following closely at their side, while a lone traveler approaches from the
foliage ahead of them. This work is an excellent representation of the artist's later period, speaking to both his preoccupation with meticulous detail and the
transitory relationship between humans and nature.
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ABSTRACT: We review the progress made in the emerging field of coastal seascape ecology, i.e. the application of
landscape ecology concepts and techniques to the coastal marine environment. Since the early 1990s, the landscape
ecology approach has been applied in several coastal subtidal and intertidal biogenic habitats across a range of spatial
scales. Emerging evidence indicates that animals in these seascapes respond to the structure of patches and patch
mosaics in different ways and at different spatial scales, yet we still know very little about the ecological significance of
these relationships and the consequences of change in seascape patterning for ecosystem functioning and overall
biodiversity. Ecological interactions that occur within patches and among different types of patches (or seascapes) are
likely to be critically important in maintaining primary and secondary production, trophic transfer, biodiversity, coastal
protection, and supporting a wealth of ecosystem goods and services. We review faunal responses to patch and
seascape structure, including effects of fragmentation on 5 focal habitats: seagrass meadows, salt marshes, coral reefs,
mangrove forests, and oyster reefs. Extrapolating and  generalizing spatial relationships between ecological patterns and
processes across scales remains a significant challenge, and we show that there are major gaps in our understanding of
these relationships. Filling these gaps will be crucial for managing and responding to an inevitably changing coastal
environment. We show that critical ecological thresholds exist in the structural patterning of biogenic ecosystems that,
when exceeded, cause abrupt shifts in the distribution and abundance of organisms. A better understanding of faunal–
seascape relationships, including the identifications of threshold effects, is  urgently needed to support the development
of more effective and holistic management actions in restoration, site prioritization, and forecasting the impacts of
environmental change.
KEY WORDS: Landscape ecology · Seascape · Fragmentation · Scale · Edge effects · Patch size ·  Thresholds ·
Connectivity
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Quantifying seascape structure: extending terrestrial spatial pattern metrics to the marine realm
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ABSTRACT: Spatial pattern metrics have routinely been applied to characterize and quantify structural features of
terrestrial landscapes and have demonstrated great utility in landscape ecology and conservation planning. The
important role of spatial structure in ecology and management is now commonly recognized, and recent advances in
marine remote sensing technology have facilitated the application of spatial pattern metrics to the marine environment.
However, it is not yet clear whether concepts, metrics, and statistical techniques developed for terrestrial ecosystems
are relevant for marine species and seascapes. To address this gap in our knowledge, we reviewed, synthesized, and
evaluated the utility and application of spatial pattern metrics in the marine science literature over the past 30 yr (1980
to 2010). In total, 23 studies characterized seascape structure, of which 17 quantified spatial patterns using a 2-
dimensional patch-mosaic model and 5 used a continuously varying 3-dimensional surface model. Most seascape
studies followed terrestrial-based studies in their search for ecological patterns and applied or modified existing
metrics. Only 1 truly unique metric was found (hydrodynamic aperture applied to Pacific atolls). While there are still
relatively few studies using spatial pattern metrics in the marine environment, they have suffered from similar misuse as
reported for terrestrial studies, such as the lack of a priori considerations or the problem of collinearity between metrics.
Spatial pattern metrics offer great potential for ecological research and environmental management in marine systems,
and future studies should focus on (1) the dynamic boundary between the land and sea; (2) quantifying 3-dimensional
spatial patterns; and (3) assessing and monitoring seascape change.
KEY WORDS: Seascape ecology · Landscape indices · Landscape metrics · Seascape structure ·  Spatial pattern
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41	 49	 6	 0.5063	 8	 Yes	 C	 20	 40	 0	 20	 20	 O	 24	 0.61	 S	 W	 HF	 S	
42	 70	 5	 0.6019	 141	 No	 C	 55	 65	 78	 66	 12	 O	 24	 0.61	 S	 W	 HF	 F	
43	 16	 3	 0.4812	 78	 No	 C	 82	 77	 40	 66	 23	 O	 24	 0.61	 S	 W	 HF	 M	
44	 83	 5	 0.9700	 246	 No	 C	 95	 94	 95	 95	 1	 O	 24	 0.61	 S	 W	 LF	 M	
45	 81	 10	 0.4716	 1	 Yes	 P	 55	 86	 30	 57	 28	 C	 27	 0.91	 S	 W	 LF	 S	
46	 339	 7	 0.7550	 31	 Yes	 C	 55	 45	 65	 55	 10	 O	 27	 0.3	 S	 W	 LS	 S	
47	 14	 4	 1.5230	 35	 No	 N	 95	 92	 95	 94	 2	 O	 23	 0.76	 S	 W	 LS	 S	
48	 9	 5	 0.3726	 31	 Yes	 P	 82	 80	 86	 83	 3	 O	 23	 0.91	 S	 W	 HS	 S	
49	 325	 6	 1.8461	 30	 Yes	 C	 78	 85	 85	 83	 4	 O	 23	 1.22	 S	 W	 HS	 S	
50	 18	 7	 1.6326	 40	 No	 P	 10	 45	 20	 25	 18	 O	 24	 1.22	 S	 W	 HS	 M	
51	 12	 7	 1.2158	 35	 Yes	 P	 42	 35	 89	 55	 29	 L	 24	 0.91	 S	 W	 HS	 M	
52	 37	 5	 1.4764	 38	 No	 N	 40	 75	 64	 60	 18	 L	 24	 0.91	 S	 W	 HF	 M	
53	 35	 8	 1.2675	 39	 No	 N	 94	 94	 93	 94	 1	 L	 24	 0.91	 S	 W	 HF	 M	
54	 86	 10	 1.2353	 28	 No	 N	 94	 89	 75	 86	 10	 L	 24	 0.91	 S	 W	 HF	 F	
55	 21	 4	 1.5420	 67	 No	 N	 65	 95	 55	 72	 21	 O	 25	 0.91	 S	 W	 LF	 M	
56	 27	 6	 1.6840	 104	 No	 N	 96	 92	 67	 85	 16	 O	 24	 1.22	 S	 W	 LF	 M	
57	 44	 9	 1.3891	 6	 Yes	 C	 60	 20	 63	 48	 24	 C	 27	 0.61	 N	 W	 HS	 F	
58	 71	 7	 1.1803	 4	 Yes	 C	 55	 40	 82	 59	 21	 C	 26	 0.61	 N	 W	 HS	 F	
59	 16	 4	 1.7662	 2	 Yes	 C	 55	 96	 16	 56	 40	 C	 27	 0.91	 N	 W	 HS	 M	
60	 42	 9	 1.4772	 5	 Yes	 C	 80	 70	 80	 77	 6	 C	 26	 0.3	 N	 W	 HS	 F	
61	 69	 10	 1.2411	 3	 Yes	 C	 55	 40	 85	 60	 23	 C	 27	 0.61	 N	 W	 HF	 M	
62	 81	 6	 1.7636	 3	 Yes	 C	 98	 50	 25	 58	 37	 C	 27	 0.91	 N	 W	 HF	 M	
63	 32	 9	 1.7377	 1	 Yes	 C	 88	 75	 65	 76	 12	 C	 28	 0.61	 N	 W	 HF	 M	
64	 36	 9	 2.0767	 1	 Yes	 C	 100	 96	 100	 99	 2	 C	 28	 0.3	 N	 W	 HF	 S	
65	 39	 11	 2.2085	 1	 Yes	 C	 55	 50	 55	 53	 3	 C	 28	 0.91	 N	 W	 LF	 F	
66	 91	 17	 1.7537	 1	 Yes	 C	 55	 50	 90	 65	 22	 C	 27	 0.91	 N	 W	 LF	 F	
67	 57	 9	 2.3251	 15	 Yes	 C	 100	 76	 50	 75	 25	 C	 27	 0.3	 N	 W	 LF	 F	
































































69	 122	 7	 0.5297	 1	 Yes	 C	 78	 90	 65	 78	 13	 L	 23	 0.3	 N	 W	 HR	 M	
70	 54	 2	 0.4760	 127	 No	 C	 12	 25	 25	 21	 8	 L	 28	 0.3	 N	 W	 HR	 M	
71	 334	 7	 1.2913	 262	 No	 C	 5	 8	 15	 9	 5	 L	 26	 0.61	 N	 W	 HR	 S	
72	 26	 5	 0.4049	 290	 No	 C	 60	 15	 5	 27	 29	 L	 26	 0.91	 N	 W	 HR	 F	
73	 84	 7	 0.7738	 12	 Yes	 C	 65	 46	 50	 54	 10	 L	 27	 0.61	 N	 W	 HS	 S	
74	 323	 12	 1.7850	 2	 Yes	 C	 90	 75	 60	 75	 15	 L	 28	 0.61	 N	 W	 HS	 S	
75	 359	 12	 1.0892	 2	 Yes	 C	 52	 30	 45	 42	 11	 L	 28	 0.61	 N	 W	 HS	 M	
76	 66	 10	 1.0456	 3	 Yes	 C	 95	 100	 90	 95	 5	 L	 28	 0.61	 N	 W	 HS	 M	
77	 41	 5	 1.2616	 2	 Yes	 C	 100	 100	 100	 100	 0	 L	 29	 0.3	 N	 W	 HF	 M	
78	 81	 5	 1.0114	 7	 Yes	 C	 95	 100	 100	 98	 3	 L	 28	 0.3	 N	 W	 HF	 S	
79	 83	 8	 2.0191	 11	 Yes	 C	 20	 85	 70	 58	 34	 L	 29	 0.3	 N	 W	 HF	 S	
80	 6	 3	 2.0168	 138	 No	 C	 15	 10	 13	 13	 3	 L	 29	 0.61	 N	 W	 HF	 M	
81	 99	 16	 1.1263	 2	 Yes	 C	 65	 80	 90	 78	 13	 C	 27	 2.13	 N	 W	 HF	 M	
82	 23	 10	 0.0000	 31	 Yes	 C	 95	 90	 50	 78	 25	 C	 28	 0.91	 N	 W	 HF	 M	
83	 91	 7	 0.9836	 137	 No	 C	 90	 95	 60	 82	 19	 C	 28	 0.91	 N	 W	 HF	 F	
84	 1	 1	 1.4804	 52	 No	 P	 100	 100	 98	 99	 1	 L	 27	 0.21	 S	 D	 LS	 S	
85	 159	 8	 1.3104	 14	 Yes	 C	 99	 96	 100	 98	 2	 L	 29	 0.61	 S	 D	 LS	 M	
86	 22	 6	 0.9795	 45	 No	 N	 65	 40	 80	 62	 20	 L	 35	 0.61	 S	 D	 LS	 M	
87	 26	 4	 1.2158	 20	 No	 N	 100	 100	 100	 100	 0	 L	 34	 0.61	 S	 D	 LR	 M	
88	 22	 4	 2.0896	 49	 No	 N	 80	 16	 1	 32	 42	 O	 32	 0.91	 S	 D	 LR	 F	
89	 30	 4	 1.3373	 119	 No	 N	 0	 0	 0	 0	 0	 O	 33	 1.83	 S	 D	 LR	 F	
90	 149	 14	 1.3360	 25	 Yes	 P	 99	 99	 55	 84	 25	 O	 32	 0.91	 S	 D	 LR	 M	
91	 48	 4	 1.5912	 223	 No	 N	 5	 5	 5	 5	 0	 O	 33	 1.83	 S	 D	 LR	 F	
92	 75	 7	 1.8645	 98	 No	 C	 80	 36	 85	 67	 27	 O	 32	 0.91	 S	 D	 HR	 F	
93	 47	 8	 1.3107	 122	 No	 C	 90	 93	 95	 93	 3	 O	 32	 1.52	 S	 D	 HS	 M	
94	 48	 8	 0.6002	 75	 No	 C	 87	 83	 86	 85	 2	 O	 31	 1.52	 S	 D	 HF	 M	
95	 21	 6	 1.2129	 25	 Yes	 C	 2	 2	 4	 3	 1	 O	 33	 1.22	 S	 D	 HF	 F	
96	 11	 3	 1.1499	 8	 Yes	 P	 87	 95	 88	 90	 4	 C	 32	 0.3	 N	 D	 LR	 F	
97	 28	 5	 1.3547	 54	 No	 P	 85	 65	 63	 71	 12	 C	 32	 0.61	 N	 D	 LR	 F	
98	 17	 4	 1.2688	 54	 No	 P	 10	 30	 45	 28	 18	 C	 31	 1.52	 N	 D	 LR	 F	
99	 16	 4	 1.0533	 26	 No	 N	 32	 54	 24	 37	 16	 O	 31	 1.52	 N	 D	 HR	 F	
100	 31	 5	 1.8115	 75	 No	 C	 76	 82	 1	 53	 45	 O	 32	 0.46	 S	 D	 HS	 S	
101	 25	 4	 1.2872	 98	 No	 C	 98	 54	 68	 73	 22	 O	 34	 0.46	 S	 D	 LF	 F	
102	 43	 8	 1.6989	 64	 No	 C	 99	 100	 82	 94	 10	 O	 34	 0.76	 S	 D	 LF	 F	
	
